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(57) [Abstract] 

[Problems to be Solved by the Invention] 
for example 
[Chemical Formula 1] 



0-t-C 4 K 9 



d-CHO(CH 2 ) 2 OCH-9 
:h 3 ch 3 



:h-ch ; — 



^ ped smmmti. ^-^j£&#i4#>h 

x a&£iM*ffi«?aa>tn$ 

fct, CttltattaflBttlSttl** ^&£bl:: 
Claims 

(A)TESC(l) 



radiation-sensitive resin composition 0 which consists of 
copolymer and radiation-sensitive acid generator which have 
the polymerizing unit 

[Means to Solve the Problems] 

radiation-sensitive resin composition of this invention, as 
especially heat resistance x resolution and pattern aresuperior, 
is superior in PED stability, bake temperature dependence is 
small, we aresuperior in process stability, can stabilize fine 
pattern of high precision and canform. 

Furthermore, as for radiation-sensitive resin composition of 
this invention, being something whichresponds effectively to 
various radiation like ultraviolet light* deep ultraviolet 
light * X-ray or charged electron beam,quite it is useful as 
chemically amplifying type positive resist. 

Therefore, radiation-sensitive resin composition, you can use 
for ideal as one for semiconductor device production whichis 
expected that in future furthermore narrowing advances. 



[Claim(s)] 
[Claim 1] 

(A ) below-mentioned Formula (1) 
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[Chemical Formula 1] 



S&lv6IIKL*(a, TESP) 
lit 2] 

?2 



— eCH a - 



...(2) 



Here, Ri is hydrogen atom or methyl group , with repeat 
unit* below-mentioned Formula which is displayed (2) 

[Chemical Formula 2] 



cc-e, r 2 liTKltJ^ *fci±>*ji/*-efcy » R 3 

vl, t-?b*v*;U7K-Ji~J-*v»> t-?h**> 
*;U7f?n jl^h+vS, £fcl*TlB5t(2)-l 

[ft 3] 

-O-CH-0 — (RsOfg-Re "-i 2 )- 1 



R4 



Here, as for R 2 with hydrogen atom or methyl group , as for 
R 3 hydrogen atom* methoxy groups acetoxy groups 
t-butoxy group* t-butoxycarbonyl oxy basis, 
t-butoxycarbonyl methoxy group* orbelow-mentioned 
Formula (2) - 1 

[Chemical Formula 3] 



l*ft*K 2-4 <DT)\,*lsy&VfoV * R« lift * 
Wi 1-10 <DM*7;U*JU*. ftXft 3-10 (D9 
tt7^;U».ft*» 6-10 ©7U-JU*.ft 
Kft 7-11 ©7^U*JI/**fcl*ft*» 1-10 

©/\ny>fc7;u*;u*-e*y.*LT m 12 
0-3 <o»-e**.-ea*ti*»-efc*.-e*$*i 

[ft 4] 



Here, as for R4 with methyl group or ethyl group , as for R 5 
with alkylene group of carbon number 2-4, as for R$ with 
aralkyl group of aryl group* carbon number 7-11 of the 
cyclic alkyl group * carbon number 6- 1 0 of linear alkyl 
group * carbon number 3~ 1 0 of carbon number 1 - 1 0 or 
halogenated alkyl group of carbon number 1-10, and as for m 
it is a number 0-3, with it is a group which is displayed, with 
repeat unit* and below-mentioned Formula which are 
displayed (X ) 

[Chemical Formula 4] 
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-tCH a -i 




(X) 



O-CjTHO R 3 x — (jH-O 



-CH 2 i 



ZZT\ R lx <k R 5x ttSt^^^3i^Z7K^^ : f L *fr 
li^yuS^&y.Rix <k R4x l*SLMc5iifO 
^US£fcf*x^;i,ST*&y * R 3x li 2 fifi<Z>*r $ 

Specification 

[0001] 

[0002] 

te* iS^iH 0.5 U m lUT<Dil;*tJ£(D«fflj!JDX££ 
700~400nm)^i£^^^(;fifi 400~300nm)£ffl 



Here, as for R lx and R 5x in independence with hydrogen atom 
or methyl group ,as for R^ and R4 X with methyl group or ethyl 
group , as for R 3x it isa organic group of divalent mutually 
mutually in independence, with radiation-sensitive resin . 
composition which contains copolymer* and (B ) 
radiation-sensitive acid generator which possess branched 
chain unit which is displayed 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards radiation-sensitive resin composition. 

Furthermore details regard useful radiation-sensitive resin 
composition in one for microfabrication which usesvarious 
radiation like ultraviolet light* deep ultraviolet light* X-ray 
or charged particle beam as preferred resist. 

[0002] 

[Prior Art] 

In order to obtain degree of integration where integrated 
circuit is higher regarding the field of microfabrication which 
is represented in production of integrated circuit 
element,development of lithography process where narrowing 
of design rule in lithography isadvancing quickly, recently, 
stabilizing microfabrication of high precision of the linewidth 
0.5 ;mu m or less, does and is possible densely is strongly 
implemented. 

But, conventional visible light (wavelength 700-400 nm ) and 
with method which uses near ultraviolet light (wavelength 
400-300 nm ), formsthis kind of fine pattern in high precision 
densely being difficult, because ofthat, from be able to 
achieve broad focus depth, lithography process which uses the 
radiation of effective short wavelength (wavelength 300 nm 
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[0003] 

— 248nm).ArF l4rv71/-tf-(;Sl 
193nm)H(7)ii^^^i/>^P hP>J5cl>f^^ 

fi/t, c*i6©ii»fi©tti«ii=»£-rss 

>(TOM)ttlCj:yrftipflMfSb5? 
©SftjWfiiattl3i»&*lTl**. 

i**«ttlMftteiia£*i^©ttita©!ilt 

(j^t> rat*jti*3. )i=«feyiisa6±*ii- % c 

->*»jjw-**©i?a*. 

[0004] 

*LT» tt*©fc*it«£l^:?*h©5*ifc« 

7-140666 #4MR#RB). 7-fe*-;U»-C«RL 
fc*JS(«M¥ 2-161436 9£tt££tfttBR¥ 

5-249682 ^fg#«?)££ffl LfcUS?XH*«*P& 



8* ©ffiK*#d::i:j&«il*&h.Tl**. 
[0005] 

©5H#S#B#FiS!(Post Exposure Time Delay JSl 

T, rpEDj<tt^-5o)l-J;y» L/y7W^->(C 
««3&«*<bLfcy,ft*LMi T-fiJBttirfc*;: 

»ifi©fl:¥ii«£ui?*h©*-c, t;u*u w 
*tt»llB+©7;u4r;HWPtt**^-;u» 

Xhttttfc4*«»llll4ifc*W±IB©IHIW= 
»LT»te©fc«::i:*<«#*ilva**. 



1998-2-3 

or less ) for narrowing of design rule is proposed. 
[0003] 

for example KrF excimer laser (wavelength 248 nm ), method 
which uses ArFexcimer laser (wavelength 193 nm ) or other 
deep ultraviolet light and synchrotron radiation or other X-ray 
or electron beam or other charged particle beam is proposed 
as lithography process which uses radiation of this kindof 
short wavelength. 

"chemically amplifying resist " is lectured and, as high 
contrast resist which corresponds to radiation ofthese short 
wavelength, by international * business * machine (IBM ) 
corporation, presently improvement ofthis chemically 
amplifying resist is advanced to strenuous. 

This kind of chemically amplifying resist generating acid due 
to lighting (Below, "Exposure" with you say. ) of the radiation 
to radiation-sensitive acid generator which is contained to 
that, chemical reaction (Change of for example polarity and 
disassembly *crosslinking reaction etc of chemical bond ) 
occurringin resist film with catalysis of this acid, solubility for 
developer making use of phenomena which changes in 
exposed part, is something whichforms pattern. 

[0004] 

And, among conventional chemically amplifying resist 
relatively in those which show satisfactory resist performance, 
resin which protects phenolic hydroxy group in alkali soluble 
resin with ketal group as resin component, (Japan 
Unexamined Patent Publication Hei 7-140666 disclosure 
reference), resist which uses resin (Japan Unexamined Patent 
Publication Hei 2- 161436 disclosure and Japan Unexamined 
Patent Publication Hei 5-249682 disclosure reference) which 
is protectedwith acetal group is known. 

But, there is a problem of respective peculiar in these 
chemically amplifying resist , itaccompanies various 
difficulty at time of utilization, it is pointedout densely. 

[0005] 

linewidth of resist pattern changes from exposure with time 
delay (Below post-exposure time delay , "PED " with you 
say. ) to the postbake as that large problem, or can list fact 
that etc itbecomes T-shape of mold. 

In aforementioned chemically amplifying resist, alkyl affinity 
group in alkali soluble resin it protects meiJelal group or 
acetal group, as for resin which gives resist performance of 
the positive type there is a resistance relatively vis-a-vis 
above-mentioned problem, it is reported densely. 

But, these resin heat resistance are low, there is a problem that 
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[0006] 



[0007] 

[PH^«?^^fctf)(D¥S] 
**0^lc<j:Si:filHgMli.(A)TES(l) 



[0008] 



Hb5] 




•--{!) 



OH 



shape iseasy to change with heat. 

In addition, furthermore while demand for narrowing 
increases, it wasnot something which it is satisfied even in 
point of resolution. 

[0006] 

[Problems to be Solved by the Invention] 

objective of this invention responds effectively to various 
radiation like the ultraviolet lights deep ultraviolet lights 
X-ray or charged electron beam, sensitivity* resolution* 
pattern etc is satisfactory, furthermore it issuperior in heat 
resistance, holds down linewidth change of resist pattern 
withfluctuation of PED it was possible densely, bake 
temperature dependence was small,was superior even in 
process stability, it is to offer useful radiation-sensitive resin 
composition as chemically amplifying type positive resist. 

[0007] 

[Means to Solve the Problems] 

With this invention as for aforementioned objective, (A ) 
below- mentioned Formula (1) 

[0008] 

[Chemical Formula 5] 



[0009] 



[0010] 
lit 6] 




*3 



[0009] 

Here, Ri is hydrogen atom or methyl group , with repeat 
unit* below-mentioned Formula which is displayed (2) 

[0010] 

[Chemical Formula 6] 



[0011] [0011] 

ClCt\ R 2 f£7Ki§J§-?££:li-*^"^3l"Cfcy * R 3 Here, as for R 2 with hydrogen atom or methyl group , as for 
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ii)^- ;i^MrvS, SfciiTIHS(2)-i 

[0012] 

[<b 7] 

-0-(jH-0 — (R 5 0)a-R6 •••(2)-l 
R 4 



R 3 hydrogen atom* methoxy group * acetoxy group* 
t-butoxy group* t-butoxycarbonyl oxy basis, 
t-butoxycarbonyl methoxy group* orbelow-mentioned 
Formula (2) - 1 

[0012] 

[Chemical Formula 7] 



[0013] 

ZZX\ R4 li^uSSfclix^uST'fcy * R 5 

imm$k 2-4 ©7 ju*i/>*-efcy * r« nmm 
2& i~io <D3t#7;u*;uS, ^mia 3-10 

tt7JU*JU». ft*» 6-10 <D7'J-;U*.^ 

Xft 7-11 ©7^u*;u»*fci4ft*a 1-10 
<D/\p^Mb7;u*;uSTrfcy*-?-LT m ii 
0-3 a>ft-cfc*.-e*$*L**T?ft*,-ca**i 

*«igUM4* (CTI25£(X) 
[0014] 

Hb 8] 



— ecH 2 - 




[0013] 

Here, as for R4 with methyl group or ethyl group , as for R 5 
with alkylene group of carbon number 2-4, as for R$ with 
aralkyl group of aryl group * carbon number 7-1 1 of the 
cyclic alkyl group* carbon number 6-1 0 of linear alkyl 
group * carbon number 3- 1 0 of carbon number 1 - 1 0 or 
halogenated alkyl group of carbon number 1-10, and as for m 
it is a number 0-3, with it is a group which is displayed, with 
repeat unit* and below-mentioned Formula which are 
displayed (X ) 

[0014] 

[Chemical Formula 8] 



[0015] 

zzv. r 1x t r 5x i4SLMcaa:ic**JB^ *fc 
[t^)imwj.R 2x t R4x ttsiMzaaio 
*;u**fci*x*;ua-efcy * r 3x a 2 momm 

£tt* 33J:tf(B)«ttl*«ttBMfi*feffl(BlT, 



[0015] 

Here, as for R lx and R 5x in independence with hydrogen atom 
or methyl group ,as for R 2x and R4 X with methyl group or ethyl 
group , as for R 3x it isa organic group of divalent mutually 
mutually in independence, with it isachieved with 
radiation-sensitive resin composition which contains 
copolymer* and (B ) radiation-sensitive acid generator 
(Below, "acid generator " with you say)which possess 
branched chain unit which is displayed. 
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[0016] 

**WI=*5L^Tffiffl**l*ft«^tt(A)tt. (i) 
«HBSC(l)-ca*4i4«igLJ|ltt(JaLT. r»igL 
*fi(l)jil*5)£. (ii)j#:(2)X°&t<ti&m&Lm 
fi(J2lT, r||fiUIH4(2)j£l^)fc. (iii)S(X)T* 

-So 



*«^ft(A)l=*JL^T, MXLJ|L&(l)a>$4rfi 

I4#*L<I* 30-90 11%, *y»*L<tt 
35-80 mm.%. *&I=»*L<I* 40-75 MM'/oX 



ioizasnr. RaittcfRJB^fcii/*;!/*-*? 
R 3 14**1^. >Mr*>*, 

S(2)-i czfci^r. R 4 l4>?;uSfc-5uiii ; ?;u 

a-c&y, r 5 imrnrn. 2-4 <D7;u+u^»-cfe 

U.R«i2tt%ft i~io rofiHttfe-SiWifl-iifctt 

©UttTJMrJU*, S^IS 3-10 (DJIttTJU* 

;uS,M«ia 6~io OT , J-JUt ) L<iiK^S!t 
7~ii ffl77/^;H, i*§St$fe i~io <D/\nV> 

<bT;L.+JU*T'fey, m 14 0-3 (Di8n?3&.i>„ 
[0017] 

R 5 O)0E^ 2-4 <7>7JMrU>gi:LTI4. M*. 
Rc^AXtt 1-10 01tfitt&*lM±#tt:Ra> 

;ua, n-^nt°;u*, i-^ne;u*. n-?*;u* % 

n-^*«>;u*» n-^^;u*» n-* 
$^;ug, 2-x^ju^^^s, n-y— n- 

K«a)ftS& 3-10 a>^#7;u4r;u«£LTi4, 
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You detail below, concerning this invention. 
[0016] 

copolymer (A ) 

Regarding to this invention, copolymer (A ) which is used 
repeat unit which isdisplayed with (i ) aforementioned 
Formula (1) (Below, "repeat unit (1)" with you say) with, 
repeat unit whichis displayed with (ii ) Formula (2) (Below, 
"repeat unit (2)" with you say) with, is copolymer which 
contains branched chain unit which is displayed with (iii ) 
Formula (X ). 

In copolymer (A ), content of repeat unit (1) preferably 30-90 
weight% * more preferably 3 5-80 weight% * furthermore is 
preferably 40-75 weight%. 

In Formula (1), Ri is hydrogen atom or methyl group . 

In Formula (2), R 2 is hydrogen atom or methyl group . 

In addition, R 3 hydrogen atom* methoxy group* acetoxy 
group* t-butoxy group* t-butoxycarbonyl oxy basis, 
t-butoxycarbonyl methoxy group or General Formula (2) - is 
acetal group which is shown at 1 . 

Formula (2) - in 1 , as for R4 with methyl group or ethyl 
group , as for R 5 with alkylene group of carbon number 2-4, 
as for R$ with aryl of the cyclic alkyl group* carbon number 
6- 1 0 of linear alkyl group * carbon number 3- 1 0 of straight 
or branched of carbon number 1-10 or halogenated alkyl 
group of aralkyl group * carbon number 1 - 1 0 of carbon 
number 7-1 1 , as for m it is a number 0-3. 

[0017] 

As alkylene group of carbon number 2-4 of R 5 , for example 
ethylene group* trimethylene group* methyl ethylene 
group* tetramethylene group* dimethyl ethylene group etc 
can be listed. 

As linear alkyl group of straight or branched of carbon 
number 1-10 of R^, for example methyl group* ethyl group* 
n- propyl group* i-propyl group* n- butyl group* s-butyl 
group* t-butyl group* n- pentyl group* neopentyl group* 
n- hexyl group* n- heptyi group* n- octyl group* 2- 
ethylhexyl group* n- nonyl group* n- decyl group etc canbe 
listed. 

As cyclic alkyl group of carbon number 3-10 of R$, for 
example cyclobutyl group* cyclopentyl group* cyclohexyl 
group* cycloheptyl group* cyclooctyl group* norbornyl 
group* isobornyl group etc can be listed. 
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R 6 fl)tt**&-10©7 l J-/U»i:L-Ctt, flfctf 
r< 7-11 a>7^Mr;u*a/ci*» « 

*fc»R6fl>tft** i~io ®/\Dy>fl:7iu*^ 

[0018] 

jKLT, WE-»a(2)-l T?«*tl*7iy-/U 
tt*M»©jB*»4Lri*, Willi l-*Mrv 
ih*vS, UcMr*>xMf->*, l-n-^P7K4r 
vih+vl. l-y^vWa^vI, l-xh 

V)Xh**>S. l-(2-n-^h+vxh+v)xh+v 
ft, l-(2-t-?h**>XMf*/)XMr*>*, H2-n- 
^^U^+vxh+vJxHJpvS, 1-(2-v£p 

^yJlt+i/ih+vJih+vS, l-^-n-^h 
*v7Ptf*v)xMfvS N l-(2-7i^;uxMr 

•>)ih+vi. i-(2-+v'j;uxh+v)xh^> 

l-(2-^>VJUXh^r->)XK^vS, \-(2-y± 
7^^-P^h^rV)Xh^V». l-(2-n-^h^PvX 
h+v)n-^P7K+vSI|35<^lfbtl-So 

[0019] 

#M£tt(A)f=fcL*T\ HJSL*tt(2)l4» 

*«^»(A)|Cj3H-««SLJ|Ki(2)©^** 

l*.5?£L<li 9-70 M%. £y»£L<li 
15-60 M%. £bIca?£L<li 20-55 Mik%X* 



9 Mt%*3St*l*. UvXhirLT<7>fi?&g#« 
Tfittfiltffcy,-* 70 »g%£jg;LS<i:, 

*«*»(A)l=*5L^T,||fiU|ttt(2)A« 2 

(2)-(a)<t: T KSE(2)-(b) ft-S ,$£ig L^ft <7) 
*I£-ti\ (ii)TIH5C(2)-(a)<tTIBiC(2)-{c)-ca$ 
*i -5 II il L * ft 0) iifi ft ■& J: T 12 sE 
(2Mb)£T!B5C(2)-(c)-eg$*l-5*gi£L*ft<Z> 



[0020] 
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As aryl group of carbon number 6-10 of R^, for example 
phenyl group* to lyl group * xylyl group* cumenyl group * 
1- naphthyl group etc can be listed. 

As aralkyl group of carbon number 7-1 1 of R$, for example 
benzyl group* ;al -methyibenzyl group* phenethyl group* 
naphthyl methyl group etc can belisted. 

In addition, for example trifluoromethyl group* heptafluoro 
propyl group* nonafluorobutyl group etc can be listed as 
halogenated alkyl group of carbon number 1-10 of R*. 

[0018] 

You can list for example 1 - methoxy ethoxy group* 1 - 
ethoxy ethoxy group * 1 - n- propoxy ethoxy group * 1 - 
methoxy-n- propoxy group* 1- ethoxy-n- propoxy group* 
1- (2 -n- propoxy ethoxy ) ethoxy group* 1- (2 -n- butoxy 
ethoxy ) ethoxy group* 1- (2 -t-butoxy ethoxy ) ethoxy 
group * 1 - (2 -n- octy loxy ethoxy ) ethoxy group * 1 - (2 
-cyclohexyloxy ethoxy ) ethoxy group* 1 - (2 -n- butoxy 
propoxy ) ethoxy group* 1- (2 -phenyl ethoxy ) ethoxy 
group* 1 - (2 -xylyl ethoxy ) ethoxy group * 1 - (2 -benzyl 
ethoxy ) ethoxy group* 1- (2 -nonafluoro butoxy ) ethoxy 
group* 1- (2 -n- butoxy ethoxy ) n- propoxy group etc this 
way, theaforementioned General Formula (2) - as substituent 
of phenolic hydroxy group which is shown atl . 

[0019] 

In copolymer (A ), alone or 2 kinds or more can exist repeat 
unit (2). 

content of repeat unit (2) in copolymer (A ) preferably 9-70 
weight%* more preferably 15-60 weight%* furthermore is 
the preferably 20-55 weight%. 

When under 9 weight%, decreases, there is a tendency where 
resolution as the resist exceeds 70 weight% on one hand, 
there are times when sensitivity decreases. 

In copolymer (A ), repeat unit (2) 2 kinds or more as 
combination when it exists,(i ) below-mentioned Formula (2) 
- (a ) with below-mentioned Formula (2)- combination of 
repeat unit which is displayed with (b ), It is listed (ii ) 
below-mentioned Formula (2) - (a ) with thebelow-mentioned 
Formula (2) - combination and (iii ) below-mentioned 
Formula of repeat unit which is displayed with (c ) (2) - (b ) 
with thebelow-mentioned Formula (2) - as those whose 
combination of repeat unit which is displayed with (c ) is 
desirable. 

[0020] 
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R2 



f-CH 2 -C 



O] ...{2)-(a) 

o-c-o-|:-CH3 

CH 3 
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[Chemical Formula 9] 



-fCH 2 



LOj ,..{2)-(b) 
b-CH-O- 



-CH 2 CH 3 



— ecH 2 -c 



(2)-(c) 



[0021] 

±ia(i)<D^i±(Dii^, mmLm&(2)*> a 

(2)-(a)(D^igLmte<7)^^»/xe(2)-(b)(D^S 
90/10-10/90. # StXfi 70/30-30/70 (Dffl^T* 

±tB(ii)<Z)*i£l*<Dii£. $£iILi§i{£(2)4^ 



(2Ha)<D^SLm^^^^i 



m it v , a ^ 



95/5-30/70. jff£L<[i 90/10-50/50 (Dffl^T:?? 

±f2(iii)<D3S£i*<Di§£. ^SLmfi(2)*. it 
(2)-(b)(D^SLm{atD#^i/S(2Hc)(Di^iS 

95/5-30/70. $?£L<[* 90/10-50/50 



[0022] 
lit 10] 



[0021] 

In case of combination of above-mentioned (i ), in repeat unit 
(2), the Formula (2) - content/Formula of repeat unit of (a ) 
(2) - content of the repeat unit of (b ), with weight ratio, 
usually 90/10 - 10/90, exists atratio of preferably 
70/30-30/70. 

In case of combination of above-mentioned (ii ), in repeat unit 
(2), the Formula (2) - content/Formula of repeat unit of (a ) 
(2) - content of the repeat unit of (c ), with weight ratio, 
usually 95/5 - 30/70, exists at ratioof preferably 90/10-50/50. 



In case of combination of above-mentioned (iii ), in repeat 
unit (2), the Formula (2) - content/Formula of repeat unit of 
(b ) (2) - content of the repeat unit of (c ), with weight ratio, 
usually 95/5 - 30/70, exists at ratioof preferably 90/10-50/50. 

As for branched chain unit in copolymer (A ), for example 
below-mentioned Formula (3),below-mentioned Formula (4) 
and you can list unit which isdisplayed with below-mentioned 
Formula (5). 

[0022] 

[Chemical Formula 10] 
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...(3) 



Rg Rio 



ni 



fl2 



-fCH 2 ~c 



»13 



^15 



(4) 



[0023] 

lit 11] 



?17 



[0023] 

[Chemical Formula 1 1] 



Rie R 20 



.(5) 



;-CH 2 i — 

[0024] 

ie(3)[zas^T. r 7 t Rn i4stMzaiiic**iB 



[0024] 

In Formula (3), R 7 and R u are hydrogen atom or methyl 
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Rg. R,o l±l:L^lc54ii:l->T;^Sfc■5lMix^ 

R9l*KmS2~4<73T;U4rU>ST*fcy, nli 1-5 

ftjtft 2-4 <B7;U*U>«<tL-CI*,0IJ*.l£x 
?b>S. MJ^b^S, ^l/X^bl/S. t- 

iC(4)lcfcur. R 12 i: R 16 liSlV3ttfi:lc** 
JliFSfctt>TF^*T'&y,R 13 <!: R, 5 liSl-Mc 

m$L 2-20 <Dftfl:**S-C&y . 1 It 1-5 ©ST 

mmm 2-20 a>ftfc**»£Lri*s«*.iii 

^bX MJ^b^ ^UX?b>. -fh^^ 
b>\ SJ-^UX^bX l,4-*>^P^*S/l/>» 

[0025] 



CH 3 




CHi 



group mutually inindependence. 

Rg, Rio is methyl group or ethyl group mutually in 
independence. 

As for R9 with alkylene group of carbon number 2-4, as for n 
it is anumber 1-5. 

As alkylene group of carbon number 2-4, for example 
ethylene group, trimethylene group, methyl ethylene 
group, tetramethylene group * dimethyl ethylene group etc 
can be listed. 

In Formula (4), as for R 12 and R 16 in independence with 
hydrogen atom or methyl group , as for R 13 and R 15 with 
methyl group or ethyl group , as for the R H with hydrocarbon 
group of carbon number 2-20, as for 1 it is a number 1 -5 
mutually mutually in independence. 

As hydrocarbon group of carbon number 2-20, for example 
ethylene* trimethylene * methyl ethylene, tetramethylene, 
dimethyl ethylene, 1, 4- cyclohexylene, 1, 4- phenylene, . 

[0025] 

[Chemical Formula 1 2] 



CF 3 



[0026] 

SC(5)lcfcl R l7 4: R 21 liSlMCttit \z 

**K**fci±^u»-efcy . Rib t r 20 i*e 
lx r 19 itmm^L 2-20 ©Kft**»"e&-So 

mm$l 2-20 <Dmit7mmtLXlt^(4)lz^> 
[0027] 

(A)l=»tt«3tS»fc-H:*fc»a>aB«St»'C* 

y, ftmm&£mhi*:%ztiz&v#?m<D& 



[0026] 

Such as it is listed. 

In addition, as for R 17 and R 2 i in independence with the 
hydrogen atom or methyl group , as for Ri 8 and R 2 o with 
methyl group or ethyl group , and as for the R !9 it is a 
hydrocarbon group of carbon number 2-20 mutually mutually 
in independence in Formula (5). 

As hydrocarbon group of carbon number 2-20, as those 
which were illustrated concerning Formula (4) it is possible to 
illustrate same ones. 

[0027] 

As for branched chain unit in copolymer (A ), with 
crosslinking component because branched structure canbe 
given in copolymer (A ), mobility of molecular chain 
decreasing by takingand others doing branched structure, it is 
something which is introduced inorder controls heat 
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iz % a«ta^a>»*it3&<*«t*«Ey, 
#**t*(A)i=a3it*#tt«*tt0£«ii» 

#M*tt(A)fl!>ffg;L<l4 MOliW, *y»* 

l<i* 2-20 aM%.$e)icsT$u<i± 2~i5 a 
i m*%*»t*i*. us?xhtLra>««*. it 

iH4^#+#T*&^iI£#fcy,-:5- 15 a 

-So 

*»*ft(A)ictei+*nBLJiitt(2)fc<fci;»tt 
**tta>*«a>&tti*» nsLJHtt(i). m 

jgL*{4(2)fc«fct;^liail^i4a)^tt<D»SL< 
I* 10-70 M%. £Uff$L<l* 20-65 aM%t? 

T-r*«fii36<fey,-* 70 «%£&*££* 

[0028] 

*s£(*(A)icfci\r. *snua(i)*s*i; 

(2). Etflc#tt«J|ltiii, Wtitmm&tz 
±f2*fi£<*(A)li* #]*_(£* 

*(*)a^(*(«T, r7xy-jutt7KlS^^ 

L**-a>7kliS<z> i ffl£.tta.iitt*»teT-e 

^u>yj=i— ji/^ ;utf x;ux— -tju. x^u 

*ftd*i:fiK$1*rx— r;HbL, filES(2) 
R 22 -CH=CHO-(R 9 0) n -CH=CH-R 22 - ■ -(6) 

"e»*ti«i?fcf-;ux— f-;Hh*», T1EjE(7) 



deformation, to improve heat resistance. 

Furthermore simultaneously with removal of protecting group 
of phenolic hydroxy group,branched structure in molecular 
chain cision does with lighting of radiation,in order molecular 
weight reduction to do, solubility to developer becomes 
greatly high as result, resolution greatly is something which is 
improved asresult. 

content of branched chain unit in copolymer (A ) preferably 
l-30weight%* more preferably 2-20 weight%* of 
copolymer (A )furtherrnore is preferably 2-15 weight%. 

When under 1 weight%, etc is not fully, there are times when 
the resolution* heat resistance as resist exceed 15 weight% 
on one hand, there are times when resolution decreases. 

repeat unit in copolymer (A ) (2) and total of content of 
branched chain unit,repeat unit (1), repeat unit (2) and is 
preferably 10-70 weight%* more preferably 20-65 weight% 
of total of branched chain unit. 



When under 1 0 weight% decreases, there is a tendency where 
resolution as the resist exceeds 70 weight% on one hand, 
there are times when sensitivity decreases. 

[0028] 

In copolymer (A ), in each case can exist repeat unit (1) and 
(2), and the branched chain unit, with alone or 2 kinds or 
more. 

As for above-mentioned copolymer (A ), for example 

vinyl aromatic type (co ) polymer which possesses (J2 ) 
phenolic hydroxy group (Below, "phenolic hydroxyl 
group-containing polymer " with you say), for example poly 
(p- hydroxystyrene ), toprepare poly (p- isopropenyl phenol ), 
etc reacting with di-t-butyl- l#zi-x under for example base 
basic characteristic, or repeat unit of aforementioned Formula 
(2)reacting with compound like ethyl vinyl ether* 
ethyleneglycol butyl vinyl ether* ethyleneglycol cyclohexyl 
vinyl ether* ethyleneglycol octyl vinyl ether under weak 
acidity and etherification to do 1 part of hydroxy group, 
forming, in addition below-mentioned Formula (6) carbonate 



R22-CH=CHO- (R9O ) <sub>n-CH=CH-R 22 * * * (6) 

Here, as for R^, with hydrogen atom or methyl group , and as 
for definition of the R9 and n it is same as description above, 
with the divinyl ether chemical compound which is displayed, 
below-mentioned Formula (7) 



R 2 3-CH=CHO-(CH 2 ) r ORr 4 0-(CH 2 )rOCH=CH-R 2 3' 



R23-CH=CHO- (CH 2 ) <sub>l-OR 14 0- (CH 2 ) 
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(7) 

T-S£;h<i>vb:-;ux-^Mb£1&k TfBiC(8) 

R 24 -CH=CHO-R 19 -OCH=CH-R 24 - ■ -(8) 

zzx-. r 24 i*. KUkmtttdttf-umx'm , 

*LT R, 9 0>36«l*±EtBi:-C**, 

±IES(6),(7)fccfct;(8)<Dvt*-;UX-7 1 ;U4b 
[0029] 

Lx>yj=i-;uvt*-;ux— hjx^u> 
SC(7)OS?lf=;ux-x;Hb^*i:Lr 14. 

[0030] 

Hfc 13] 



<sub>l-OCH=CH-R 2 



! (7) 



Here, as for R23, with hydrogen atom or methyl group , and as 
for definition of the R I4 and 1 it is same as description above, 
with the divinyl ether chemical compound which is displayed, 
below-mentioned Formula (8) 

R 24 -CH=CHO-R i9 -OCH=CH-R 24 * * * (8) 

Here, as for R 24 , with hydrogen atom or methyl group , and as 
for definition of the R t9 it is same as description above. 

So reacting with at least one of divinyl ether chemical 
compound whichis displayed, it can produce with method 
which produces polymer by forming branched chain unit. 



above Formula (6), by divinyl ether chemical compound of 
(7) and (8),respective above Formula (3), is displayed 
branched chain unit is formed with (4) and (5). 

[0029] 

As divinyl ether chemical compound of Formula (6), for 
example ethyleneglycol divinyl ether,diethylene glycol 
divinyl ether, triethylene glycol divinyl ether, propylene 
glycol divinyl ether and tetramethylene glycol divinyl ether 
etc can be listed. 



As divinyl ether chemical compound of Formula (7), for 
example 

[0030] 

[Chemical Formula 13] 



H 2 C=CH-0CH 2 CH 2 O--^^ — |--^^)— OCH 2 CH 2 0-CH=CH 3 g 

CH 3 



H 2 C==CH-OCH 2 CH 2 < 



H 2 CH 2 0-CH=CH 2 



[0031] 

a(7)©5?if-;Mb£fc£LTl*. flieli 

[0032] 
{it 14] 



[0031] 

Such as it is listed. 

As divinyl compound of Formula (7), for example 
[0032] 

[Chemical Formula 14] 
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[0033] 

(P)milHS(i), (2)ffitf lca(X)*fcl4(3). (4)fc 
<fcl*5)<D'>«E<it. l oiz*J(E«e-;i/5fS 

77^-(UiT, rGPCjtt^tcki/K'J^b^ 

ftjrM^sfl^acBiT, rMwjti^)tt, 
a fit 8,000-100,000 -e & y * # * l < 
10,000-70,000 r* fc y . * b IZ ttf * L < 14 
10,000-50,000 -efc-So 

Mw *< 8,000 US/XhiLfc*^ 
[Ciig* »»tt#£y * *fc 100,000 %Mz.&t 

[0034] 
&S§±5iJ(B) 

tt%£fti£i** »*i=«i:yat«*-r*ft** 

0 Ai&* 2 /\pyi/£*Hb£*. 3 

ft^ft,4 *;Mc/»x*x;Hb£tt.5 

vT^Klb^* 6 X;U*W5Rb#*. 7 v7 

v^*Mb£tt*£*if«cfa^** 0 

— ^AiS* X^U/ft— ^AJU* 7t%7>7t\— ^ Ai§* v 
Z7-0Ai£* fcf'J v-^ Aig 

AK^vJU^iz^XJU**-- k h'J3?x-;UX 
;u^x- ^AHJ^U— k h>j^x-jux;u^-^ 

-K-0A^*1^7;U;f P7>^*-k HJ? 
x- ;u^;u7^x^a^^L/>xju^— h. HJ 
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[0033] 

Such as it is listed. 

It can produce (jp2 ) aforementioned Formula (1), (2) and 
Formula (X ) or(3), with method etc which copolymerizes 
vinyl aromatic compound which correspondsto at least one of 
(4) and (5) directly. 

average molecular weight based on polystyrene (Below, "Mw 
" with you say), usually with 8,000 - 100,000, with preferably 
10,000-70,000 ,furthermore is preferably 10,000-50,000 with 
gel permeation chromatography (Below, "GPC " with you 
say) of copolymer (A ). 

When Mw under 8,000 it is when, it makes resist, sensitivity* 
heat resistance being inferior, in addition when it exceeds 
100,000, solubility for the developer is inferior. 

[0034] 

acid generator (TRANSLATION STALLEDB) 

acid generator is compound which generates acid due to 
exposure. 

Regarding to this invention, you can list 1 onium salt* 2 
halogen containing compound* 3 sulfone compound* 4 
sulfonic acid ester compound* 5 quinone diazide compound* 
6 sulfonimide chemical compound and 7 diazomethane 
compound etc as acid generator which is used. 

Example of these acid generator is shown below. 

As 1 onium salt: onium salt, for example iodonium salt* 
sulfonium salt* phosphonium salt* diazonium salt and 
ammonium salt* pyridinium salt etc can be listed. 

As embodiment of onium salt compound, diphenyl iodonium 
triflate* diphenyl iodonium pyrene sulfonate* diphenyl 
iodonium dodecylbenzene sulfonate* triphenyl sulfonium 
triflate * triphenyl sul fonium hexafluoroantimonate * 
diphenyl iodonium hexafluoroantimonate* triphenyl 
sulfonium naphthalene sulfonate* triphenyl sulfonium 
camphor sulfonate* (hydroxyphenyl ) benzyl methyl 
sulfonium toluene sulfonate etc can be listed. 
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[0035] 

;U-t*X(hU?PP^U)-s-MJ7v>.>MPv 
7i-JU-t*X(hU£PP>T;U)-s-HJ7vX:T 

7* ;u- 1* x( h 'j $ p p >5=-;u)-s- h u 7 v a> 
(TK'JjHJ^PP^U-s-Hjyi^gtt:. 1,1- 
t* 7.(4-^ P P 7i- ;U)-2,2,2- HJ ? P P 

ZftS© a-SWfc*»***lf Set*** 

[0036] 

x;i/*>i|xx-T^fl;*1lBa>JMt«ltLTl±, 

-h* ;u**:/XJU*:/»MJxxt- 
-ha^>vJU-9,l0-vxh^v7>h7-tr> 

-k JU^>V^>;*-£*;/XA>*fC/ 

p>£>;uu*>l£xxx;k ar-^a— ;u^<> 
vV^Kxv^ux^^Mxxx^^^lf^z 

uri*. i 5 2-^>V r ^y>v7vK-4-x;i/7^-;u 

l,2-t7h+/^v7vK-4-X/l/^-;Hs 
l ) 2-^h+> f >v7^K-5-X;U7^-;bS. 1,2-^- 
^h^y^v7vK-6-XJL/^™;uSH<7) i,2-*y 
>^75?K***-*-*ft^«lS*lf*Ct3^'e 
t*#lc l f 2-^h*y>S/72/K-4-X^U7h-j|/ 

[0037] 
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[0035] 

As 2 halogen containing compound: halogen containing 
compound, for example haloalkyl group-containing 
hydrocarbon compound* haloalkyl group-containing 
heterocyclic compound etc can be listed. 

As embodiment of halogen containing compound, phenyl -bis 
(trichloromethyl ) -s-triazine* methoxyphenyl-bis 
(trichloromethyl ) -s-triazine* naphthyl-bis (trichloromethyl ) 
-s-triazine or other the(poIy ) trichloromethyl-s-triazine 
derivative, 1 and 1 -bis (4 -chlorophenyl ) - 2, 2 and 2 
-trichloroethane etc can belisted. 

As 3 sulfone compound: sulfone compound, for example;be 
-keto sulfone * the;be -sulfonyl sulfone* thesejal -diazo 
compound etc canbe listed. 

As embodiment of sulfone compound, phenacyl phenyl 
sulfone* mesityl phenacyl sulfone* bis (phenyl sulfonyl ) 
methane* 4- tris phenacyl sulfone etc can be listed. 

[0036] 

As 4 sulfonic acid ester compound: sulfonic acid ester 
compound, for example alkyl sulfonic acid ester* haloalkyl 
sulfonic acid ester* aryl sulfonic acid ester* imino sulfonate 
etc can be listed. 

As embodiment of sulfonic acid ester compound, benzoin 
tosylate* pyrogallol tris triflate* pyrogallol methane 
sulfonic acid triester * nitrobenzyl-9, 1 0-diethoxy anthracene 
-2- sulfonate * ;al -methylol benzoin tosylate * the;ai 
-methylol benzoin octane sulfonic acid ester* the;al-methylol 
benzoin trifluoromethanesulfonic acid ester* the;al -methylol 
benzoin dodecyl sulfonic acid ester etc can be listed. 



As 5 quinone diazide compound: quinone diazide compound, 
1 and 2 -benzoquinone G azide - compound which it 
possesses4 -sulfonyl group* 1, 2- naphthoquinone diazide-4- 
sulfonyl group* 1, 2- naphthoquinone diazide-5 -sulfonyl 
group* 1, 2- naphthoquinone diazide-6-sulfonyl group or 
other 1 , 2- quinonediazide group is listed, it is possible 
densely, especially compound whichit possesses 1 and 2 
-naphthoquinone diazide-4- sulfonyl group is desirable. 

[0037] 
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*V>$?7i?Rta*©JUM!i:LTtt, 2,3,4- 
h'JtKn+v"<> , /7x>'>,2,4,6-h 1 JtKn^rv 
/<> l /7iy>, 2,3,4,4' -x h^tKP+v'OV 

2,2' ,3,4- J fh ; 7t:KP*v"<>V7x/ 
>, 3' ->h**>-2,3,4,4' h^tKP^v'OV 

2,2' ,4,4>f K^tKP^-v^^l/^xy 
2,2' ,3,4,4' -'<>^t:KP+V'<>V*-7x/>, 
2,2' ,3,4,6' -'Oiith'a+V'OV^iy'^. 
2,3,3' ,4,4' 5'-^*-*fcRP*V'<>V r :7x/:/ % 
2,3' ,4,4' 5' ,6-'s*-y-fcKP*V'<>V r :7xy>H 
©(^'JitKP+v^x-yi/T'J— ;i/^rh><7> 1,2- 

fc?*(4-fcKn*s>7x-;u)y*:/* fc*X(2,4-i/t:K 

P+i/7x-;U)>^>s t*X(2,3,4-MJfcKP*i' 
7x^;U)^^>»2,2-fX(4-tKP+'>7x^ i (U) 
^P/^,2,2-t*X(2,4-i/tKP^ri/7x^.;U)^ 
P/^> s 2^-t'X(2,3 > 4-i?tKP^>7x^;U)^' 
Py^>^(Dt*X[(/-K';)tKP+'>7xn;U]7;U* 
><7) l,2-^y'>-^7i?KX;U7tv>^X7.-T-;U 
»;4,4' -$/tKa**>h'J7i=;U>^>, 4,4' ,4"- 
KJfcKP4r5'MJ7x^U**:/» 2,2' ,5,5' -tH? 
>^;U^4,4'-hUtKP*vHj:7x-;U.*$!>. 
3,3' ,5,5' -T-V-^f-Jl-VAA' -MJfcKn**>hU 
^x^l/*^ 4,4' ,5,5' -Thzittfr-l? 2"-b 
'JtKP+vhU^xZi;U^>, 2,2' ,5,5' --Th^> 
^jU-4,4'4"-hUtKn+*>h'j7i— 
l,l,l-h , J^(4-tKP+*>7xz:jU)x$t> % 1,1-t* 
X(4-tKP+v^xz:;u)-i-^i-;ux^> v 1,1- 
t*7>(4-tKP^rV7xz:;U)-l-[4-{l-(4-tKP^rV' 
^x-yU^l-jt^jUX^^J^xziJl/jX^^, 
l,l,3-h'M(2,5-vy^;U-4-tKP+v7x^.;U) 
^P/0, 1,1,3-HJ X(2,5-$?>y ;i/^-t K P 

l,3,3-h'J7.(4-tKP^ri'7i- 
flO?*>*0(#y)fcKn*i/MJ7x=Jl'7^A 

>a> i,2-JF/>i/7i?K7.;i/^>^x7. : f;u 

»j2,4,4-Mjy*JU-2' ,4' ,7-MJ tKP**>-2-7x 
2,4,4-h'J> ; 3F;U-2' ,4' ,5' ,6' ,7-* 
>*fcKa**>-2-7xx;u:75/fc/*a>(# l J)t:K 
p+i^x^yu^/OcD u-*y>S?7S?K7. 

[0038] 

LTtt,«lJ^.liTlHiE:(9) 
[0039] 

Kb 15] 
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As embodiment of quinone diazide compound, 2, 3 and 4 
-trihydroxy benzophenone* 2,4,6-trihydroxy benzophenone* 
2,3,4, 4&apos;-tetrahydroxy benzophenone* 2, 2&apos;,3, 4- 
tetrahydroxy benzophenone* 3&apos;-methoxy-2,3,4, 
4&apos;-tetrahydroxy benzophenone* 2, 
2&apos;,4,4,-tetrahydroxy benzophenone* 2, 2&apos;,3,4, 
4&apos;-pentahydroxy benzophenone* 2, 2&apos;,3,4, 
6&apos;-pentahydroxy benzophenone* 2,3, 3&apos;,4, 
4&apos; 5&apos;-hexahydroxybenzophenone* 2, 3&apos;,4, 
4&apos; 5&apos;,6-hexahydroxybenzophenone or other 
(poly ) hydroxyphenyl aryl ketone 1 and 
2-quinonediazidosulfonic acid esters; 

1 and 2 -quinonediazidosulfonic acid esters;4, 
4&apos;-dihydroxy triphenylmethane* 4, 
4&apos;,4"-trihydroxy triphenylmethane* 2, 2&apos;,5, 
5&apos;-tetramethyl-2 M ,4, 4&apos;-trihydroxy 
triphenylmethane* 3, 3&apos;,5, 5&apos;-tetramethyl-2",4, 
4&apos;-trihydroxy triphenylmethane* 4, 4&apos;,5, 
5&apos;-tetramethyl-2, 2&apos; 2"-trihydroxy 
triphenylmethane* 2, 2&apos;,5, 5&apos;-tetramethyl-4, 
4&apos; 4"-trihydroxy triphenylmethane* 1,1, 1- tris (4 
-hydroxyphenyl ) ethane* 1, 1- bis of bis (4 -hydroxyphenyl ) 
methane* bis (2 and 4 -dihydroxy phenyl) methane * bis (2, 
3 and 4 -trihydroxy phenyl) methane* 2, 2- bis (4 
-hydroxyphenyl ) propane* 2, 2- bis (2 and 4 -dihydroxy 
phenyl) propane* 2, 2- bis (2, 3 and 4 -dihydroxy phenyl) 
propane or other bis [(poly ) hydroxyphenyl ] alkane (4 
-hydroxyphenyl ) - 1 -phenylethane* 1, 1- bis (4 
-hydroxyphenyl ) - 1 - 1 and 2 -quinonediazidosulfonic acid 
esters;2,4, 4- trimethyl-2&apos;, 4&apos;,7 -trihydroxy -2- 
phenyl flavin* 2,4, 4- trimethyl-2&apos;, 4&apos;, 5&apos;, 
6&apos;,7-pentahydroxy -2- phenyl flavin or other (poly ) 
hydroxyphenyl flavin of [4 - { 1 - (4 -hydroxyphenyl ) - 1 
-methylethyl } phenyl ] ethane* 1,1, 3- tris (2 and 5 
-dimethyl-4- hydroxyphenyl ) propane* 1,1, 3- tris (2 and 5 
-dimethyl-4- hydroxyphenyl ) butane* 1,3, 3- tris (4 
-hydroxyphenyl ) butane or other (poly ) hydroxy triphenyl 
alkane 1 and2 -quinonediazidosulfonic acid esters etc can be 
listed. 

[0038] 

As 6 sulfonimide chemical compound: sulfonimide chemical 
compounds, for example below-mentioned Formula (9) 

[0039] 

[Chemical Formula 1 5] 



Page 18 Paterra Instant MT Machine Translation 



JP1998031310A 1998-2-3 



X NOSO,— R 25 .-.(9) 



[0040] 

*vb>S3?(D 2 fl5©**SU R 25 ltT)l*)l 

^>S&7'J-;u*3I<d i ffi©*£*-*\ -e* 

[0041] 

x;u^;U7|-+v)t:v^P[2.2.i]^^h-5-x> 
x;u^-;u^+v)-7-^-y-t % >^p[2.2.i]^^ 

K5-X>-2^5/*;U/f?*W5h\ N-(h'J^;U^ 

p>^;uxju*x ^u^+v)^^^ 5h\ N-(h 
l J^;u^"P^ : 5 1 ;i/X;U7^-;u^-JFv)ev^p 

[2.2J]^^>-5,6-^+v-23-v*;U7K^rv-T5 

h\ N-<*>77— X JU*- JU** v)v?xx JU 

^P[2.2.1]^^h-5-X>-2,3-5?*;U7t?*i/>r5 
h\ N-(*>7T-X;U/tv-;U^4rV)-7-^^r+he 
V<7P[2.2.1]^^h-5-X>-2,3-V*^^V^5 

[2.2.1]^^>-5,6-^v-2,3-v*;U7K+v>r5 
[0042] 

x;U**vp$;U*f 5F\ N-(4->^;U7xx;ux 
;U7txx;u^+v)^7xx.;uvb>r5h\ N-(4->^ 
;i/^x-;ux;u7tNx;u^-+v)ev^P[2.2.i]^ 
^h-5-X>-2,3-v*;U^v>r5K. N-(4->^;U 
^x-;ux;U7fxx;UT|-+v)-7-^-+-thev<7P 
[2.2J]^:7h-5-x:/-2>5/*;U#*WSh\ 
N-(4-^5 L ;U7xx;U7.;U7^x;u^v)f 



[0040] 

Here, X shows alkylene group, arylene group, alkoxylene 
group or other bivalent group, R 2 5 alkyl group, aryl group, 
halogen substituted alkyl group,shows halogen substituted 
aryl basic or other monovalent group, with compound which 
is displayedcan be listed. 

[0041] 

As embodiment of sulfonimide chemical compound, N- 
(trifluoromethyl sulfonyloxy ) succinimide. N- 
(trifluoromethyl sulfonyloxy ) phthalimide. N- 
(trifluoromethyl sulfonyloxy ) biphenyl 7 b imido, N- 
(trifluoromethyl sulfonyloxy ) bicyclo [2.2 . 1] hepto-5-en-2, 
3- dicarboxyimide. N- (trifluoromethyl sulfonyloxy ) - 7 
-oxa bicyclo [2.2 . 1] hepto-5-en-2, 3- dicarboxyimide. N- 
(trifluoromethyl sulfonyloxy ) naphthyl imide. N- 
(trifluoromethyl sulfonyloxy ) bicyclo [2.2 . 1] 
heptane-5,6-oxy-2, 3- dicarboxyimide. N- (camphor 
sulfonyloxy ) succinimide. N- (camphor sulfonyloxy ) 
phthalimide. N- (camphor sulfonyloxy ) biphenyl 7 b 
imido, N- (camphor sulfonyloxy ) bicyclo [2.2 . 1] 
hepto-5-en-2, 3- dicarboxyimide. N- (camphor sulfonyloxy ) 
- 7 -oxa bicyclo [2.2 . 1] hepto-5-en-2, 3- dicarboxyimide. 
N- (camphor sulfonyloxy ) naphthyl imide. N- (camphor 
sulfonyloxy ) bicyclo [2.2 . 1] heptane-5,6-oxy-2, 3- 
dicarboxyimide. 



[0042] 

N- (4 -methylphenyl sulfonyloxy ) succinimide. N- 
(camphor sulfonyloxy ) naphthyl dicarboxyimide. N- (4 
-methylphenyl sulfonyloxy ) phthalimide. N- (4 
-methylphenyl sulfonyloxy ) biphenyl 71/ imido, N- (4 
-methylphenyl sulfonyloxy ) bicyclo [2.2 . 1] hepto-5-en-2, 3- 
dicarboxyimide. N- (4 -methylphenyl sulfonyloxy j - 7 -oxa 
bicyclo [2.2 . 1] hepto-5-en-2, 3- dicarboxyimide. N- (4 
-methylphenyl sulfonyloxy ) naphthyl imide. N- (4 
-methylphenyl sulfonyloxy ) bicyclo [2.2 . 1] 
heptane-5,6-oxy-2, 3- dicarboxyimide. N- (2 
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-T5K.N-(4-;*^U:7x-^X^7|»=jU;j-+«>)fcf 
V^P[2.2.1]^$>-5,6-^-+v-2,3-v*;U^4r 
V'f5K\N-(2-h l J7;U^-P^;U'7x=.^XJI/7^ 
-;i//t"4^)7.^i/>-<5K.N-(2-K l j7^a^ 

v)^7x=.;u7b'f5K,N-(2-l> l J7;u^-n^^ 
;u^x-;ux^U7h3;ix^-^v)if«>^a[2.2.i]^ 

^F-5-l>-2^-i?*;U?K*i>-f5K.N-(2-h'J7 

+>-|fv'^P[2.2.1]^h-5-Xl/-2,3-i;*;U7t?^-> 
■<5Ks N-(2-H«j7;U^-P>^;U7x^JUXJU7h- 
;U^-+v)^7 : ?JH'5h\N-(2-h , j7^^n^ : ? 1 
;U7xr.;U^;U7fx - JF-->) fc*->£ P [2.2. ll'N 
?*>-5,6-*4r5>-2^i?*/U#*W5h\N-(2- 

^TJM'SK. N-<4-7;u^-P7x=.;ux;i/7t?3^ 

^-+i/)X^*»-fSh\N-(2-7;U*P7i^JU)7 

Sju'SK. N-(4-^;u^-P7x-jux;U/lx^;u^- 

^■>>)i/7xn;U-7L"<5h\ N-(4-7Jl/t07i- 

jUTjU/fc— ;i/^-+i/)t*->^P[2.i.i]'s^ , h-5-x 
>-2,3- ;utK^f v"T£ h\ n-( h'J ^;u^-p J'f 1 
;i/X;U/tx^;u?J-^ v)-7-t+t t* p [2. l . l ]^ 

^h-5-X^-2,3-??*;U/K^r*>-f5K,N-(4--7;U^- 

P7x=.;ux;u^-^*-+*>)t*v^P[2.i.i]'s 
?$^-5,6^*$/-2^-$?*JU#*W3h\N-(4- 

^^^-p^x^^x^^-^^e/)^^^^^ 

[0043] 

li.#J*.(£TfB5e(l0) 

[0044] 

lit 16] 

! ! 



-trifluoromethyl phenyl sulfonyloxy ) succinimide* N- (2 
-trifluoromethyl phenyl sulfonyloxy ) phthalimide* N- (2 
-trifluoromethyl phenyl sulfonyloxy ) biphenyl *7b imido, 
N- (2 -trifluoromethyl phenyl sulfonyloxy ) bicyclo [2.2 . 1] 
hepto-5-en-2 s 3- dicarboxyimide* N- (2 -trifluoromethyl 
phenyl sulfonyloxy ) - 7 -oxa bicyclo [2.2 . 1] hepto-5-en-2, 
3- dicarboxyimide* N- (2 -trifluoromethyl phenyl 
sulfonyloxy ) naphthyl imide* N- (2 -trifluoromethyl phenyl 
sulfonyloxy ) bicyclo [2.2 . 1] heptane-5,6-oxy-2, 3- 
dicarboxyimide* N- (2 -trifluoromethyl phenyl sulfonyloxy ) 
naphthyl imide* N- (4 -fluorophenyl sulfonyloxy ) 
succinimide* N- (2 -fluorophenyl ) phthalimide* N- (4 
-fluorophenyl sulfonyloxy ) biphenyl "7 b imido, N- (4 
-fluorophenyl sulfonyloxy ) bicyclo [2.1 . 1] hepto-5-en-2, 3- 
dicarboxyimide* N- (trifluoromethyl sulfonyloxy ) - 7 -oxa 
bicyclo [2.1 . 1] hepto-5-en-2, 3- dicarboxyimide* N- (4 
-fluorophenyl sulfonyloxy ) bicyclo [2.1 . 1] 
heptane-5,6-oxy-2, 3- dicarboxyimide* N- (4 -fluorophenyl 
sulfonyloxy ) naphthyl dicarboxyimide etc can be listed. 



[0043] 

As 7 diazomethane compound: diazomethane compound, for 
example below-mentioned Formula (10) 

[0044] 

[Chemical Formula 1 6] 



[0045] 

ZZT* % R 26 fccfctf R 27 1*. SlMcH--et,JteE-D 

rt 7;u*juS* tu-juS* /\o?yw 
&7;u*;uS*/\p^>S&7'J-;uS^<z> 1 

-;u;uu*-;u)v7i/>£>* t*x(p-h;ux>x 



[0045] 

Here, R 26 and R 2 7, identical or different* alkyl group* aryl 
group* halogen substituted alkyl group, show halogen 
substituted aryl basic or other monovalent group mutually, 
with compound which is displayed can belisted. 

As embodiment of diazomethane compound, bis 
(trifluoromethyl sulfonyl ) diazomethane* bis (cyclohexyl 
sulfonyl ) diazomethane* bis (phenyl sulfonyl ) 
diazomethane* bis (p- toluene sulfonyl ) diazomethane* 
methyl sulfonyl-p- toluene sulfonyl diazomethane* 1- 
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;ux>x;u*-;uv7i/>£x i-v^p^v 
;U)v7VV^>.eX(l,l-v^ : 5 1 ;UxT;ux;U7tx 

[0046] 

7 i/TV*Mt$mi)W£L<s WcMJ^x 

X>-2,3-V*)JU7t^W 5h\ N-(*>3?T~X;U 
^-;u^v)ev^P[2.2.1]^^K-5-X>-2,3- 

^>7-f>hvi^--k a^^p—^^oy-r^ 
*£$>xjU7tc^xxT-;u v af-^p— 

VV^h'J^U^-P^^X^^xx^Us Of 
-y^P— ^u^^y-f^Kirv.iuxyu^^xx 

s^f*(A) i oo a»fp ^ y * o. i -20 msb * 
l<i* 0.5-10 mm j &<Dm%x+&m£ti%o 



[0047] 



*§£WO)mmmz&i^T\i, ^izm%iz^j 

UvXr^LT* ®&Jg#fi±1-£i:<fc*fC PED 

(Dmmiz&zuvxhjw-yommmitzm 
iz&v&m&tf&itLtei^mmmmtsm 



[0048] 



cyclohexyl sulfonyi -1- (1 and 1 -dimethyl ethyl sulfonyl ) 
diazomethane* bis (1 and 1 -dimethyl ethyl sulfonyl ) 
diazomethane etc can be listed. 



[0046] 

Among aforementioned acid generator, 1 onium salt* 4 
sulfonic acid ester compound* 6 sulfonimide chemical 
compound and 7 diazomethane compound are desirable, 
especially triphenyl sulfonium triflate* N- (trifluoromethyl 
sulfonyloxy ) bicyclo [2.2 . 1] hepto-5-en-2, 3- 
dicarboxyimide* N- (camphor sulfonyloxy ) bicyclo [2.2 . 1] 
hepto-5-en-2, 3- dicarboxyimide* N- (camphor sulfonyloxy ) 
naphthyl dicarboxyimide* bis (cyclohexyl sulfonyl ) 
diazomethane* ;al -methylol benzoin tosylate* the;al 
-methylol benzoin octane sulfonic acid ester* the;al 
-methylol benzoin trifluoromethanesulfonic acid ester* 
the;al-methylol benzoin dodecyl sulfonic acid ester etc is 
desirable. 



Regarding to this invention, above-mentioned acid generator, 
usually, is used atratio of copolymer (A ) per 100 parts by 
weight* 0.1-20 parts by weight* preferably 0.5-10 parts by 
weight. 

These acid generator are used, mixing alone or 2 kinds or 
more. 

[0047] 

acid scattering regulator 

Regarding composition of this invention, scattering 
phenomena in in resist coating of the acid which it occurs 
from acid generator furthermore due to exposure iscontrolled, 
person who uses acid scattering regulator which possesses 
actionetc which controls chemical reaction where with 
unexposed region is not desirable ismore desirable. 

shelflife of composition of this invention improves by using 
this kind of acid scattering regulator, resolution improves in 
addition as as resist, linewidth change of resist pattern is held 
down with fluctuation of PED, it is possibledensely, it 
becomes something which quite is superior in process 
stability. 

As this kind of acid scattering regulator, compound where 
nitrogen-containing organic compound where basic doesnot 
change with exposing and heating is desirable, is displayed 
with for example below-mentioned Formula (1 1) as this 
nitrogen-containing organic compound, (Below, 
"nitrogen-containing compound (I )" with you say), 

[0048] 
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lit 17] 

R29 N •••(11) 



[Chemical Formula 17] 



[0049] 

ZZX\ R 28 . R29 fccfctf R 30 tl-f WttHIC* 

(ii)jiri^). m^ji^ * 3fflia±*-i-*7K , j7s 



[0050] 

£SSHb£tt(I)£LTIi . m?Ll£ n-^v;U7 
5>* n-^^;U7Sl/. n-:f<7^U7£>* nV- 
JU7£>* n-T S/;U75>*©^-/7Jb+;U7S 
>g* v-n-?f;U7i>s v-n-^>^jU75>, 
v-n-^*vJU7£>* v-n-^^;U7S>, v-n- 
irO^ilT^. v-n-y-;U73>. v-n-fvll 
7$>^<Dv7;U*;U7£l/^* h'J-X^JU75 
HJ -n-^Ptf^S^* h'J-n-^;U75>, h 
■J-n-^>^JU75>, hU-n-^*:WU75>* HJ 
-n-^^;U75>, HJ-n-*<7^7£>* HJ-n- 
/-;U7£>* h l J-n--rv;U73>^(Dh l J7;i/+ 
JU75>S.7- I J>,N-^JU7~ I J>.N,N-^ 

u> % 2->^;i/7-'J>, 3->^;u7- 

U>* 4-^;U7-'J>. 4--hP7-U>> 

;U7£>* i/^x-;u75>. h'J^x-;i/75>^ 
©»Sfll7S>aS*lf*Ci:4<-e**o 

[0051] 

^Sm<t£^(II)<hLTfi * 0»x.lix*H/5?7 
N,N,N' ,N' -fh7>f^XfU>v7^s 

4,4 , -v7Syv^x^;u>^>. 4,4 f -v75/v?x 
- ;ux— ^f;u, 4,4^v75y^:/7~:7x>'>*4,4'- 
v75yi/^x-;U751/. 2,2-eX(4-7Sy^x" 
;U)^P / 2-(3-75> f 7x=. jb)-2-(4-75y 7x 
-JU)^P/<>.2-(4-75/7i-;U)-2-(3-tKn 
+ y7i-ib)^P/^, 2-(4-7Sy*7x- 

;u)-2-(4-tKa^rv^x— ;u)^p/<> % 1,4-tfx 
[i-(4-7S/^x^;u)-i-y^;ux^;u]K>-tf>, 
i,3-ifx[i-(4-75-/7i-;u)-i->^;i/X^;u]K 



[0049] 

Here, R 2 g% R29 and R 30 show hydrogen atom* alkyl group* 
aryl group or aralkyl group in respectiveindependence, 
diamino chemical compound which 2 or more it possesses 
nitrogen atom (Below, "nitrogen-containing compound (II )" 
with you say), poly amino polymer which 3 or more it 
possesses nitrogen atom (Below, "nitrogen-containing 
compound (III )" with you say), the amide group containing 
compounds urea compound * nitrogen-containing 
heterocyclic compound etc can be listed inside same 
molecule. 

[0050] 

nitrogen-containing compound (I ) as, for example n- hexyl 
amines n- heptyl amine * n- octylamine* n- nonyl amine* 
n- decyl amine or other monoalkyl amines* di-n- 
butylamine* di-n- pentyl amine * di-n- hexyl amine* di-n- 
heptyl amine* di-n- octylamine* di-n- nonyl amine* di-n- 
decyl amine or other dialkyl amines* triethylamine* tri- n- 
propyl amine* tri- n- butylamine* tri- n- pentyl amine* tri- 
n- hexyl amine* tri- n- heptyl amine* tri- n- octylamine* 
tri- n- nonyl amine* tri- n- decyl amine or other trialkyl 
amines* aniline* N- methylaniline* N, N- dimethyl aniline, 
2 -methylaniline* 3- methylaniline* 4- methylaniline* 4- 
nitroaniline* naphthyl amine* diphenylamine* triphenyl 
amine or other aromatic amines can be listed. 



[0051] 

nitrogen-containing compound (II ) as, for example 
ethylenediamine* N,N, N&apos;, N&apos;-tetramethyl 
ethylenediamine* tetramethylene diamine* hexamethylene 
diamine* 4,4'-diamino diphenylmethane* 4,4-diamino 
diphenylether* 4,4'-diamino benzophenone* 4,4-diamino 
diphenylamine* 2, 2- bis (4 -amino phenyl ) propane* 2- (3 
-amino phenyl ) - 2 - (4 -amino phenyl ) propane* 2- (4 
-amino phenyl ) - 2 - the(3 -hydroxyphenyl ) propane* 2- (4 
-amino phenyl ) - 2 - (4 -hydroxyphenyl ) propane* 1, 4- bis 
[1 - (4 -amino phenyl ) - 1 -methylethyl ] benzene* 1, 3- bis [1 
- (4 -amino phenyl ) - 1 -methylethyl ] benzene etc can be 
listed. 
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[0052] 

7KU7'JJU73>* v>^;i/7Syx^;U7 

±I575KS£^b£%<tLTtt* m*l£*)l 
A75h\ N-*^U*;UA7£h\ N^-v^U* 
JUA75K* 7-feh7*K* N-^;U7-feh7£h\ 
N s N-v^;i/7-bh75h\ 7ntf*>75h\ * 
>X75K^^^lf^>^<t^r^i)o 

±IE^Lx7^^<tLrii, $]*j£^f$t* 

7, i,i,3,3--rr^;*^;u^L/7, i,3-v^x-;u^? 

b7, MJ^f;U^b7lf £*£lf ^C<t*<T^ 0 
[0053] 

ju* ^>X-f^y-;u, 4->^;i^52V-;u* 
;u^I* t°'j^>. 2-^;ut: 'j v>* 4-y^;ut°'j 

v>* 2-x^;Hf 'JS?>* 4-XT;UfcfM v>* 2-7 

7x-;ut°'jv>. -=i^>* - ^^M. 

t: 'J2v>* +/^'J>, ^'J>. t°P 'J tf* 

'jv>* ^;u7tx'j> s 4->^;u^;u7txU>, tf^ 
v>* i,4-v>^;ue^v>, i,4-v7+ffcf 
□ [2.2.2]^^^l/^^lf§Ct7!)^t§o 



[0054] 

ftM^»(A)ioo masua y , ®^ o.o i~io sft 

35, » * L<I4 0.05-5 firngp-efe^o 

^<d*^. iia«iB»*j©ttffl«4< o.oi as 

fc^tijWA 10 I^vX 
[0055] 



[0052] 

nitrogen-containing compound (III ) as, polymer etc of 
polymer* dimethylamino ethyl methacrylate of for example 
polyethylene inline* polyallylamine* dimethylamino ethyl 
acrylamide can be listed. 

As above-mentioned amide group containing compound, for 
example formamide* N- methyl formamide* N, N- 
dimethylformamide* acetamide* N- methyl acetamide* N, 
N- dimethylacetamide* propionamide* benzamide etc can 
be listed. 

As above-mentioned urea compound, for example urea* 
methyl urea* 1, 1- dimethyl urea* 1, 3- dimethyl urea*. 1,1,3, 
3- tetramethyl urea* 1, 3- biphenyl urea* tributyl urea etc can 
be listed. 

[0053] 

You can list other than and pyrazine* pyrazole* 
pyridazine* quino the phosphorus* purine* pyrrolidine* 
piperidine * morpholine * 4- methylmorpholine * 
piperazine* 1, 4- dimethyl piperazine* 1,4- diazabicyclo 
[2.2 . 2] octane etc imidazole* benzimidazole* 4- methyl 
imidazole* 4- methyl -2- phenyl imidazole or other 
imidazoles* pyridine* 2- methylpyridine* 4- 
methylpyridine* 2- ethylpyridine* 4- ethylpyridine* 2- 
phenyl pyridine* 4- phenyl pyridine* N- methyl-4- phenyl 
pyridine* nicotine* nicotinic acid* nicotinic acid amide* 
quinoline* 8-oxy quinoline* acridine or other pyridine as 
theabove-mentioned nitrogen-containing heterocyclic 
compound. 

Among these nitrogen-containing organic compound, 
nitrogen-containing compound (I ), nitrogen-containing 
heterocyclic compound etc is desirable. 

Mixing alone or 2 kinds or more, you can use these acid 
scattering regulator. 

[0054] 

proportion of acid scattering suppressant in this invention is 
copolymer (A ) per 1 00 parts by weight* usually 0.0 1 - 1 0 
parts by weight* preferably 0,05-5 parts by weight. 

In this case, amount used of acid scattering regulator under 
0.01 part by weight, with process condition ,is a possibility 
pattern and dimensional accuracy as resist decreasing, 
inaddition when it exceeds 10 parts by weight, is a tendency 
where developing behavior of the sensitivity and exposed part 
as resist decreases. 

[0055] 

alkali soluble resin 

Regarding to this invention, it can add alkali soluble resin 
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i t 2nK/li» 77;m» 

ft. S^ar/ft ^al/ft, WAft«®tttt 

t«B»*^"T4iMi:<itp l a<D^^-0)S£ 

•So 

[0056] 

7ji/*«J8Mii*i=Rr*-cft*Byei*» i visl 

±Ofl!ia)liaLllHft*46[=**r-BCit,-e 
C0>J:3<Etta)lliSLJ|ltti:LTtt, 0Q;LI*X?- 

(>$)7£'J;U75h\ $Dh>75K. 7U-f>75 
h\ 77;U75K. *+J-=i>7SF\ vh^=i>75 
h\ -f$a>75h\ t*-;u7-'J>, t*-;ut 0, Jv 
N-t*-;u- e -A^a^WA, N-tf— ;ubf n'j 

[0057] 
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other than according to need copolymer (A ). 

alkali development liquid and functional group* for example 
phenolic hydroxy groups carboxyl group or other acidic 
functional group which shows affinity one kind or more 
itpossesses this alkali soluble resin, it is a soluble resin in 
alkali development liquid. 

Result and developing behavior where control of dissolution 
rate to alkali development liquid of resist coating becomes 
easier with composition of this invention by using thiskind of 
alkali soluble resin, furthermore it can improve. 

If this kind of alkali soluble resin is soluble in alkali 
development liquid, it is notsomething which especially is 
limited. As desirable alkali soluble resin, for example 
hydroxystyrene* isopropenyl phenol* vinyl benzoic acid* 
carboxymethyl styrene, polymerizable double bond part of 
monomer of at least 1 kind which possesses carboxy methoxy 
styrene* (meth ) acrylic acid* crotonic acid* maleic acid* 
fumaric acid* itaconic acid* citraconic acid mesaconic 
acid* cinnamic acid or other acidic functional group can list 
addition polymerization resin which contains repeat unit 
which cision is done and condensation resin etc which 
contains condensed repeat unit which possesses acidic 
functional group which isrepresented in novolak resin. 

[0056] 

As for alkali soluble resin which consists of aforementioned 
addition polymerization resin, the polymerizable double bond 
part of monomer which possesses aforementioned acidic 
functional group maybe constituted from only repeat unit 
which cision is done, but if the resin which is formed is 
soluble in alkali development liquid, with, it ispossible also 
furthermore to contain other repeat unit of one kind or more. 

As this kind of other repeat unit, for example styrene* ;al 
-methylstyrene* vinyl toluene* maleic anhydride* (meth) 
acrylonitrile* crotonitrile* maleonitrile* fumaronitrile* 
methacon nitrile * citracon nitrile * itacon nitrile * (meth ) 
acrylamide* crotonamide* maleic amide* formal amide* 
methacon amide* citracon amide* itaconamide* vinyl 
aniline* vinyl pyridine* N- vinyl-;ep -caprolactam* N- 
vinyl pyrrolidone* N- vinyl imidazole or other monomer 
polymerizable double bond part can list repeat unit which 
cision isdone. 

[0057] 

When among aforementioned addition polymerization resin, 
making resist coating, permeability of radiation is high, from 
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(*)««*r*;:i:f::j:oT«jM-«c4:j&«T?# 

-So 

[0058] 

2,5-+->uy— 3,4-+ 
iy— 3,4,5-^)^)^^— ;ms^if -5 

iwet;!/*'; RT»tt*Bi4, *a-c*fcii 2 a 
14. iriB*a^«:(A)ioo u« ay* a* 200 

[0059] 

x— tK'J^vx^l^^l^ux— t 
/K'J^vx^b^^^^xy— ;ux— 
-r;u, TKu^+vx^u^y-^xy— jux— 

x^b^yya— Ai5xf7l/- H^lf-SC!: 

mssatLrtt, eyx-isx^h-v^ 

EF301 , EF303, EF352(I — ^A^Q^^g!), 
*fiZ>7V<7X F17KF173(*H*-0*(«) 
>l),7Pv— K FC430,FC431(ft£XU— XA 
Ttffctf-K AG710,"9— 7P> 
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viewpoint that, especially poly (hydroxystyrene ) and 
isopropenyl phenol copolymer is desirable in addition is 
superior even in dry etching resistance. 

In addition, alkali soluble resin which consists of 
aforementioned condensation resin maybe constituted from 
only condensation polymerization repeat unit which possesses 
acidic functional group,but if resin which is formed is soluble 
in alkali development liquid, with, it is possible also 
furthermore to contain other repeat unit. 

This kind of condensation resin, from when with 
condensation polymerization component which can form 
other condensation polymerization repeat unit, under existing 
of acid catalyst, (co ) condensation polymerization does 
phenols of for example one kind or more and aldehydes of 
one kind or more, in or water and hydrophilic solvent aqueous 
medium in mixed medium, it can produce with densely. 

[0058] 

As aforementioned phenols, for example o-cresol* m-cresol* 
p- cresol* 2, 3- xylenol* 2, 4- xylenol* 2,5-xylenoU 3, 4- 
xylenol* 3,5-xylenol* 2,3,5-trimethyl phenol* 3,4,5-trimethyl 
phenol etc is listed, it is possibledensely, it can list for 
example formaldehyde* trioxane* paraformaldehyde * 
benzaldehyde* acetaldehyde* propyl aldehyde* phenyl 
acetaldehyde etc in addition as aforementioned aldehydes. 



Mixing alone or 2 kinds or more, you can use aforementioned 
alkali soluble resin. 

amount used of alkali soluble resin in this invention is 
aforementioned copolymer (A ) per 100 parts by weight* 
usually 200 parts by weight or less. 

[0059] 

detergent 

detergent can be added in composition of this invention. 

As this detergent, polyoxyethylene lauryl ether* 
polyoxyethylene stearyl ether, polyoxyethylene oleyl ether* 
polyoxyethylene octylphenol ether* polyoxyethylene 
nonylphenol ether* polyethylene glycol dilaurate* 
polyethylene glycol distearate is listed, it is possibledensely, 
for example F Top EF301 * EF303* EF352 (Tohkem Products 
Corporation (DB 69-104-6825 ) make), Megafax F171 * F173 
(Dainippon Ink & Chemicals Inc. (DB 69-057-4512 ) make), 
Fluorad FC430* FC4 3 1 (Sumitomo 3M Limited (DB 
69-059-9717.) make), Asahi Guard AG710* Surfron S-382* 
SCI OK SC102*SC103* SC104* SC105* SC106 (Asahi 
Glass Co. Ltd. (DB 69-055-3888 ) make), the organosiloxane 
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S-382. SC10U SC102. SC103, SC104, SC105, 

□ -No.75, No.95(j§ q Q B « » **a»«Hfc¥l 
*(*)«)*J&m*&*l*. 

*Iii5ti*ia>E**tt, £S£{*(A)100 M 

sua y , a* 2 m»j2it-c**.- 

[0060] 

a>jian+fl!)«flE*fii±*i**a*t*-r*. 

a£<*(A)ioo u« gy. 30 msp&t 

[0061] 

«K0aina4:LT» 4-tKo*v-4' 

«jttf 5-50 M%,#*L<I4 
15-40 M%l=4*J:5lc % »SiJl::i9-l=}8* 
Lfc(*» fl|jU<fl.fll 0.2 1/ m a*©?^*-"*? 

-So 

[0062] 
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polymer KP341 (Shin-Etsu Chemical Co. Ltd. (DB 
69-057-0064 ) make), it can use poly flow No.75* No.95 
(tradename v Kyoeisha Chemical Co. Ltd. (DB 
69-145-1389 ) make) etc which is a acrylic acid-based or 
methacrylate-based (co ) polymer as commercial product. 

blended amount of detergent is copolymer (A ) per 100 parts 
by weight* usually 2 parts by weight or less. 

[0060] 

sensitizer 

sensitizer can be added in composition of this invention. 

This sensitizer, absorbing energy of radiation, transmits 
energy to acid generator, acid production quantity being 
something which shows actionwhich increases, apparent 
sensitivity of resist which is formed with composition of this 
invention possesses effect which improves with that. 

As example of desirable sensitizer, acetone* benzene* 
acetophenone, benzophenone, naphthalene,biacetyl and X 
oxine* Rose Bengal* pyrene, anthracene and phenothiazine 
etc can be listed. 

Mixing alone or 2 kinds or more, uses these sensitizer, 
densely to be possible, blended amount is copolymer (A ) per 
100 parts by weight* usually 30 parts by weight or less. 

[0061] 

Other additive 

composition of this invention visualization doing latent image 
of exposed part bycombining dye and/or pigment, be able to 
ease influence of halation whenexposing, furthermore can 
improve adhesiveness of substrate by combining adhesion aid. 

Furthermore, 4 -hydroxy-4&apos;-methyl chalcone or other 
antihalation it is possible also as other additive, tocombine 
medicine and shape modifier* storage stabilizer* foam 
inhibitor etc. 

solvent 

composition of this invention in order concentration of total 
solid component, to become the for example 5-50 weight%* 
preferably 15-40 weight% at time of use, after melting in 
uniform in soivent,is manufactured by filtering with filter of 
for example hole diameter 0.2 ;mu m extent, as composition 
solution. 

[0062] 
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As solvent which is used for manufacturing aforementioned 
composition solution, 

for example ethylene glycol monomethyl ether * 
ethyleneglycol monoethyl ether* 
ethyleneglycol mono propyl ether* 
ethyleneglycol mono butyl ether* 
ethylene glycol monomethyl ether acetate* 

ethyleneglycol monoethyl ether acetate* 

ethyleneglycol mono propyl ether acetate* 

ethyleneglycol mono butyl ether acetate* 

diethylene glycol dimethyl ether, 

diethylene glycol diethyl ether* diethylene glycol dipropyl 
ether* diethylene glycol dibutyl ether* propylene glycol 
monomethyl ether* propylene glycol monoethyl ether* 
propylene glycol mono propyl ether* propylene glycol mono 
butyl ether* propylene glycol dimethyl ether, propylene 
glycol diethyl ether* propylene glycol dipropyl ether* 
propylene glycol dibutyl ether* propylene glycol 
monomethyl ether acetate* propylene glycol monoethyl 
ether acetate* propylene glycol mono propyl ether acetate* 
propylene glycol mono butyl ether acetate* methyl lactate* 
ethyl lactate* lactic acid n- propyl* isopropyl lactate* 
lactic acid n- butyl* isobutyl lactate* methyl formate* 
ethyl formate* formic acid n- propyl* isopropyl formate* 
formic acid n- butyl* isobutyl formate* formic acid n- 
amyh isoamyl formate* methyl acetate* ethylacetate* 
acetic acid n- propyl * isopropyl acetate * n-butyl acetate * 
isobutyl acetate* n-amyl acetate* isoamyl acetate* acetic 
acid n- hexyl* methyl propionate* ethyl propionate* 
propanoic acid n- propyl* isopropyl propionate* propanoic 
acid n- butyl* isobutyl propionate* methyl butyrate* ethyl 
butyrate* butanoic acid n- propyl* butanoic acid isopropyl* 
butanoic acid n- butyl* isopropyl butyrate* ethyl 
hydroxyacetate* ethyl 2-hydroxy-2-methylpropanoate* 2- 
hydroxy-3- methyl methyl butyrate* ethyl methoxyacetate* 
ethyl ethoxyacetate* methyl 3-methoxypropanoate* ethyl 
3-methoxypropanoate* methyl 3-ethoxypropanoate* ethyl 
3-ethoxypropanoate* 3- methoxybutyl acetate* 3- 
methyl-3 - methoxybutyl acetate * 3 - methy 1-3 - methoxybutyl 
propionate* 3- methyl-3- methoxybutyl butanoate* methyl 
acetoacetate* ethyl acetoacetate* methyl pyruvate* ethyl 
pyruvate* toluene* xylene* methy lethyl ketone* 
methylpropyl ketone* methyl butyl ketone* 2- heptanone* 
3- heptanone* 4- heptanone* cyclohexanone* N- methyl 
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7-feHm>*;k 7*HMIx*Jk t°;utf> 
Ik/f-JUs tfjutf >Bx*;k k*n:/, *>>u 
y^ux^i^kv, wu^nif 
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[0063] 

sKggffi. P-;u*ff* 
©ilfi©afli*ai=J:o-C. 'J a:/ "5 

7;u5-^A-e^a$tLfc0x/\-i?<z) 

©aai^lttr, •ffiJK.If i ft(&S 365nm)^<D 
£tt|g;ArF 193nm), 
KrF I^vVU- 9* — (Sft 248nm)^<DilS§tt 



[0064] 

*»«l=fcl*TI4, U$?XMt«fl!>Jl»lt«>* 

I*. 

30-200 deg C, jff$L<l* 40-150 deg C T?fe6o 



formamide, N, N- dimethylformamide, N- methyl 
acetamide, N, N- dimethylacetamide, N- methyl 
pyrrolidone, ;ga-butyrolactone can be listed. 



Mixing alone or 2 kinds or more, uses these solvent, densely 
to be possible, blended amount total solid component per 100 
parts by weight, in composition of this invention usually 20 
- 3,000 parts by weight, preferably 50-3,000 parts by 
weight, furthermore is preferably 1 00-2,000 parts by 
weight. 

[0063] 

Formation of resist pattern 

When forming resist pattern from composition of this 
invention, as mentionedearlier, composition solution which is 
manufactured is exposed, with spin coating, cast coating, 
roll coating or other appropriate coating means , to form resist 
coating by coating fabric doing on the wafer or other group 
board which was covered with for example silicon wafer, 
aluminum, after doing preheating treatment (Below, "prebake 
" with you say. ), through predetermined mask pattern from 
when. 

for example i-line, (wavelength 365 nm ) or other ultraviolet 
light; ArFexcimer laser (wavelength 193 nm ), selecting KrF 
excimer laser (wavelength 248 nm ) or other deep ultraviolet 
light; synchrotron radiation or other X-ray; electron beam or 
other charged particle beam appropriatelyaccording to types 
of acid generator as radiation which is used format occasion, 
you use. 

In addition, exposure dose or other exposure condition is 
selected appropriately according to the types etc of blend 
composition, each additive of composition of this invention. 

[0064] 

Regarding to this invention, apparent sensitivity of resist 
coating in order to improve,after exposing it is desirable to do 
heat treatment (Below, "postexposure bake " with you say. ). 

heating condition changes depending upon types etc of blend 
composition, each additive of composition of this invention, 
but they are usually 30 - 200 deg C, preferably 40- 1 50 deg 
C. 
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[0065] 

BIT. *»flfc<fctftt««**lf T. *36W* 
-flU *ftWI*^4i60*JIE«lzfir6iWtt**L 

TE©5f«-effofc 0 

Mw 

*StV — (*)Sl GPC *7A(G2000H XL 2 
G3000Hxl1 *.G4000Hxl1 *)*fflt^ 3EM 
1.0ml/$h »U»»xh7fc W^/. *7Aig 
S 40 deg C <DMfijk#-V+ JH»«7KUX^b> 



T;U*U«(fcLfc», **U £*1LT. bvXh 
/^->*»«Lfct#. <M 0.3 /im ©T^f>- 
7>K-X^-X/^— >(1L1S)* 1 & 1 ®IM 



Next, predetermined resist pattern is formed resist coating 
which is exposed by alkali development doing in alkali 
development liquid. 

As aforementioned alkali development liquid, in order for 
example mono, di- or tri- alky I amine, mono, di-ortri- 
alkanolamine. heterocyclic amine, tetraalkyl ammonium 
hydroxide, choline. 1,8-diazabicyclo- [5.4 . 0] - 7 
-undecene. 1 ,5-diazabicyclo- [4.3 . 0] - 5 -nonene or other 
alkaline compound, usually to become the concentration of 1 - 
10 weight%. preferably 1-5 weight%, alkaline aqueous 
solution which is melted is used. 

Mixing alone or 2 kinds or more, you can use these alkaline 
compound. 

In addition, is possible also fact that for example methanol, 
ethanol or other water soluble organic solvent and detergent 
are added appropriately to developer which consists of 
theaforementioned alkaline aqueous solution. 

Furthermore, this way when developer which consists of 
alkaline aqueous solution isused, after developing, water wash 
it does generally. 

Furthermore, in order to prevent basic impurity or other 
influence which is includedin environment atmosphere at time 
of formation of resist pattern, it is possiblealso to provide 
protective film on resist coating. 

[0065] 

[Working Example(s)] 

Below, listing Working Example and Comparative Example, 
furthermore you explain this invention concretely. 

However, this invention what is not something which is 
restricted in these Working Example. 

Here, it measured Mw and it appraised each resist, 
inbelow-mentioned manner. 

Mw 

Tosoh Corporation (DB 69-057-1724 ) make making use of 
GPC column (G2000Hxl2. G3000HxlK G4000H XL 1 ), flow 
1 .0 ml/ amount, with the analysis condition of elution solvent 
tetrahydrofuran. column temperature 40 deg C, it measured 
due to gel permeation chromatography method which 
designates the monodisperse polystyrene as standard. 

sensitivity 

After exposing to resist coating which was formed oh silicon 
wafer, it did the postexposure bake at once, after alkali 
development doing next, water wash it did, it dried, when 
forming resist pattern, it designated exposure dose which 1 
-to-1 forms line-and-space pattern (1 LIS ) of linewidth 
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0.3 ;mu m in line width as optimum exposure dose, itappraised 
sensitivity with this optimum exposure dose . 

[0066] 

resolution 

When exposing with optimum exposure dose, minimum 
dimension (;mu m ) of resist pattern which isdissected, was 
designated as resolution. 

pattern 

0.3 In line-and-space pattern of the;mu m, cross section is 
close to rectangu!ar,those whose at same time influence of 
standing wave is small were madesatisfactory. 

heat resistance 

It heated wafer after developing and drying to predetermined 
temperature, itshowed with temperature of maximum where 
shape of line pattern of0.5;mu m does not change. 

[0067] 

Synthesis of copolymer (A ) 
synthesis example 1 

poly (p- hydroxystyrene ) (Mw 8,000 ) after melting 24 g in 
dioxane 100 ml, 30 min bubbling weredone with nitrogen. 

It added p-toluenesulfonic acid pyridinium salt 0.4g to this 
solution as ethyl vinyl ether 6g v ethyleneglycol di vinyl ether 
0.3 g and the catalyst, 12 hours reacted. 

Dripping this reaction solution to 1 weight% aqueous 
ammonia, it precipitated copolymer. 

This copolymer overnight was dried inside vacuum dryer of 
50 deg C. 

As for copolymer which it acquires, Mw 22,000, was 
copolymer which is a result and a hydroxystyrene/1- ethoxy 
ethoxy styrene/ethyleneglycol di (1 -p- vinyl phenoxy ethyl ) 
ether=47/50/3 (weight ratio ) <sup>13C-nmr measurement. 

This copolymer is designated as copolymer A-l . 
[0068] 

synthesis example 2 

poly (p- hydroxystyrene ) (Mw 5,000 ) after melting 24 g in 
dioxane 100 ml, 30 min bubbling weredone with nitrogen. 

It added p-toluenesulfonic acid pyridinium salt 0.4g to this 
solution as ethyleneglycol butyl vinyl ether 7.5g* diethylene 
glycol divinyl ether 0.5 g and catalyst, 6 -hour reaction did. 
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glycol divinyl ether 0.5 g and catalyst, 6 -hour reaction did. 

Dripping this reaction solution to 1% aqueous ammonia, it 
precipitated copolymer. 

This copolymer overnight was dried inside vacuum dryer of 
50 deg C. 

As for copolymer which it acquires, Mw 25,000, was 
copolymer which <sup>13C-nmr measurement includes with 
result and hydroxystyrene/1- (2 -butoxy ethoxy ) ethoxy 
styrene/diethylene G (1 -p- vinyl phenoxy ethyl ) 
ether=5 3/43/4 (weight ratio ). 

This copolymer is designated as copolymer A-2. 

[0069] 

synthesis example 3 

poly (p- hydroxystyrene ) (Mw 5,000 ) after melting 24 g in 
dioxane 100 ml, 30 min bubbling weredone with nitrogen. 

Stirring including di-t-butyl-dicarbonate 4.4g, after 
completely melting, whilestirring, approximately 1 5 min 
applying triethylamine 12g on this solution, itdripped. 

After end of dropping addition, approximately 3 hours it 
agitated that way. 

Dripping this reaction solution to 1 weight% aqueous 
ammonia, precipitating copolymer, it did the water wash . 

This copolymer overnight was dried inside vacuum dryer of 
50 deg C 

After melting copolymer 20g after drying in dioxane 100 ml, 
it added p-toluenesulfonic acid pyridinium salt 0.4g to this 
solution as diethylene glycol divinyl ether 0.5 g and catalyst,6 
-hour reaction did. 

Dripping this reaction solution to 1% aqueous ammonia, it 
precipitated copolymer. 

This copolymer overnight was dried inside vacuum dryer of 
50 deg C. 

As for copolymer which it acquires, Mw 16,000, 
<sup>13C-nmr measurement wasresult and 
hydroxystyrene/t-butoxycarbonyl oxy styrene/diethylene 
glycol di (1 -p- vinyl phenoxy ethyl ) ether=64/32/4 (weight 
ratio ). 

This copolymer is designated as copolymer A-3. 
[0070] 
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synthesis example 4 

poly (p- hydroxystyrene ) (Mw 5,000 ) after melting 24 g in 
dioxane 100 ml, 30 min bubbling weredone with nitrogen. 

It added p-toluenesulfonic acid pyridinium salt lg to this 
solution as ethyl vinyl ether 4g. ethyleneglycol di vinyl ether 
0.3 g and the catalyst, 12 hours reacted with 25 deg C. 

Consequently, it added triethylamine 50g, under agitating 
added di-t-butyl dicarbonate 6.5g with5 deg C and 6 -hour 
reaction did. 

After that, dripping this reaction solution to 1 weight% 
aqueous ammonia, it precipitated copolymer. 

This copolymer overnight was dried inside vacuum dryer of 
50 deg C. 

As for copolymer which it acquires, Mw 16,000, was 
copolymer which is a result and a hydroxy styrene/1- ethoxy 
ethoxy styrene/t-butoxycarbonyl oxy styrene/ethyleneglycol 
di (1 -p- vinyl phenoxy ethyl ) ether=42.2/3. 5/20.5/3. 3 
(weight ratio ) <sup>13C-nmr measurement. 

This copolymer is designated as copolymer A-4. 
[0071] 

synthesis example 5 

poly (p- hydroxystyrene-styrene copolymer styrene content 1 0 
weight%* Mw 3,000 ) after melting 24 g in dioxane 1 00 ml, 
30 min bubbling were donewith nitrogen. 

It added p-toluenesulfonic acid pyridinium salt 0.4g to this 
solution as ethyl vinyl ether 5g, ethyleneglycol divinyl ether 
1.2 g and the catalyst, 12 hours reacted. 

Dripping this reaction solution to 1 weight% aqueous 
ammonia, it precipitated copolymer. 

This copolymer overnight was dried inside vacuum dryer of 
50 deg C. 

As for copolymer which it acquires, Mw 22,000, 
<sup>13C-nmr measurement was the copolymer of result and 
hydroxy styrene/styrene/1- ethoxy ethoxy 
styrene/ethyleneglycol di (1 -p- vinyl phenoxy ethyl ) 
ether=36/8/44/l 2 (weight ratio ). 

This copolymer is designated as copolymer A-5. 

[0072] 

synthesis example 6 
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poly (p- hydroxy styrene-styrene copolymer styrene content 25 
weight%. Mw 3,000 ) after melting 24 g in dioxane 1 00 ml, 
30 min bubbling were donewith nitrogen. 

It added p-toluenesulfonic acid pyridinium salt 0.4g to this 
solution as triethylene glycol di vinyl ether 1 .7 g and catalyst, 
12 hours reacted. 

Dripping this reaction solution to 1 weight% aqueous 
ammonia, it precipitated copolymer. 

This copolymer overnight was dried inside vacuum dryer of 
50 deg C. 

As for copolymer which it acquires, Mw 27,000, 
<sup>13C-nmr measurement was the copolymer of result and 
hydroxystyrene/sryrene/triethylene glycol di (1 -p- vinyl 
phenoxy ethyl ) ether=63/23/14 (weight ratio ). 

This copolymer is designated as copolymer A-6. 
[0073] 

synthesis example 7 

poly (p- hydroxystyrene ) (Mw 8,000 ) after melting 24 g in 
dioxane 100 ml, 30 min bubbling weredone with nitrogen. 

It added p-toluenesulfonic acid pyridinium salt 1 g to this 
solution as ethyl vinyl ether 6g and catalyst, 12 hours reacted 
with 25 deg C. 

After that, dripping this reaction solution to 1 weight% 
aqueous ammonia, it precipitated copolymer. 

This copolymer overnight was dried inside vacuum dryer of 
50 deg C. 

As for copolymer which it acquires, Mw 8,500, 
<sup>13C-nmr measurement was resultand hydroxystyrene: 
1- ethoxy ethoxy styrene=47:53. 

This copolymer is designated as copolymer A-7. 

[0074] 

Working Example 1~6* Comparative Example 1 

Mixing each component which is shown in Table 1 (However, 
section is based on weight ), after making the homogeneous 
solution , filtering with membrane filter of hole diameter 
0.2 ;mu m, it manufactured composition solution. 

After that, each composition solution on silicon wafer spin 
coating after doing, doing 120 second prebake with 90 deg C, 
it formed resist coating of film thickness 1.0 ;mu m. 
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alkali development it did with 23 deg C with 1 minute* 
puddle method , next it exposed with the KrF excimer laser 
(Nikon Corporation (DN 69-055-0868 ) make you use stepper 
NSR-2005EX8A ), after next doing 60 second postexposure 
bake with 120 deg C, making use of 2.38 weight% 
tetramethyl ammonium hydroxide aqueous solution, after 
water wash, dried with pure water, formed resist pattern of the 
positive type. 

evaluation result of each resist is shown in Table 2. 

[0075] 

[Table 1] 





£6# (SB) 


mm (m 




m no 


mm 


A-l 


100 


B-l 


3 


C-l 


0.2 


PGMEA 


400 


mm 2 


A-2 


100 


B-2 


6 


C-l 


0.2 


PGMEA 


400 




A-3 


100 


B-2 


6 


C-l 


0.1 


PGMEA 


400 


mm 


A-4 


100 


B-l 


3 


C-2 


0.2 


PGMEA 


400 




A-5 


100 


B-2 


6 


C-2 


0.1 


MMP 


400 


mm 6 


A-6 


100 


B-l 


3 


C-l 


0.2 


MMP 


400 




A-7 


100 


B-2 


6 


C-l 


0.2 


PGMEA 


400 
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[Table 2] 





SSfeJ/cl 2 ) 






autre) 


mm 


22 


0.22 


A ff 


130 


mm 


31 


0.23 


A ff 


130 


mm 


30 


0.22 


A & 


125 


mm 


2 1 


0.23 


A 


130 


mm 


29 


0.24 


A » 


125 


mm 


23 


0.22 


A if 


120 


mm 


38 


0.3 0 




1 1 0 
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[0077] 

Here, acid generator* acid scattering regulator and solvent in 
each Working Example and Comparative Example are 
below-mentioned sort. 

acid generator 

B-l : triphenyl sulfonium triflate 
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B-2: bis (cyclohexyl sulfonyl ) diazomethane 

acid scattering regulator 
C-l : nicotinic acid amide 
C-2: tributyl amine 
solvent 

MMPa: methyl 3-methoxypropanoate 

PGMEA: propylene glycol monomethyl ether acetate 

[0078] 

[Effects of the Invention] 

radiation-sensitive resin composition of this invention, 
sensitivity* resolution* pattern etc being satisfactory, 
furthermoreis superior in heat resistance, holds down 
line width change of resist pattern with fluctuation of PED it is 
possible densely, bake temperature dependence issmall, we 
are superior even in process stability, can stabilize fine pattern 
of high precision and can form. 

Furthermore, as for radiation-sensitive resin composition of 
this invention, being something whichresponds effectively to 
various radiation like ultraviolet light* deep ultraviolet 
light* X-ray or charged electron beam,quite it is useful as 
chemically amplifying type positive resist. 

Therefore, radiation-sensitive resin composition of this 
invention, you can use for ideal as onefor semiconductor 
device production which is expected that in future 
furthermore narrowing advances. 
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